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Paradigm 
Change 

Traditional Utility Network 
Energy Flow Paradigm 

AMI data confirms high variability on Low 
Voltage side affects VVO/CVR benefits: 

É All meters show consistent V < ANSI low 
voltage violation on a daily basis for 
several hours 

É Max. variation between lowest and 
highest meter read at any time is around 
19-21 V - a 17% variation (120V base) 

 

July-Data 
21 V 

Fast growth of distributed solar PV is increasing 
challenges today:  

É High voltage fluctuation due to PV generation 
volatility (especially during daytime) 

É Voltage boost at peak insolation 

É V > ANSI high voltage violations 

É Interference with VVO/CVR objectives 
(Energy Savings, Peak Demand Reduction)  

 

Utility Challenges 

ANSI  
Band 

New Utility Network Energy 
Flow Paradigm 
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D9a{ϰ   
software + ENGO® 
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ENGO HW Functions GEMS SW Functions 

Installed on service side of transformer  
 

Monitors voltage @ 32 samples/cycle 
 

Stores & transfer data to utility 
 

Autonomous control of voltage 
fluctuations 

Browser based central control 
 

Set ENGO voltage set points 
 

View ENGO & feeder status 
 

Volt-VAR data & analytics 
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15 years 
lifetime 

Cloud-
Based 

Solution 

No O&M 
costs 
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Voltage 
Flattening 
(VVC/VVO) 

Dynamic 
VAR 

Injections 

Real-Time Single Phase VVC/VVO (Local Impact) 
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ENGO ID Legend 

Voltage & KVARs Measured on 15 ENGO Units  
Californian Municipality: November 14th  ς November 17th 2016 
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CVR can be used to achieve multiple utility Objectives: 
Á PV Hosting Capacity 
Á Energy Savings 
Á Peak Demand Reduction 
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Grid-Edge Device OFF 

Real-Time Single Phase VVC/VVO (System-Wide Impact) 
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2 3 Voltage Flattening Flattening Enabled CVR 

Lower ANSI 
limit 114 V 

DAY 1: NO CVR 
POSSIBLE 

DAY 2: VVO (Volt-Var 
Optimization) 

DAY 3: Conservation 
Voltage Reduction 

Upper ANSI 
limit 126 V 

1 Visibility 

5% Voltage Reduction 
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Power PowerSS

Distribution Feeder with low-moderate PV 

Penetration 

Upper ANSI 

Field Data captured at the transformer 

shows upper ANSI violation 

Voltage Problems with Low-Moderate PV Penetration 
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Power Power

Upper ANSI 

ENGO kVAr 

Injection 

Enabled  

Transformer tapped down by 2.5% and 

ENGO kVAr injection enabled to support 

voltage 

Without 
ENGO, there 
is risk of low 

voltage  

Upper voltage headroom 

With ENGO 
voltage nicely 
regulated at 

setpoint of 122V 

With ENGO 
voltage nicely 

regulated  

Voltage Problem Mitigation with Low-Moderate PV Penetration 

For circuits with Low-moderate (5% ς 30%) PV 
penetration, tapping down service transformer 

permanently and using ENGO to support voltage 
works like a charm! 
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HECO Project Objectives 

Primary Objectives (VVO) 

É Demonstrate ability to avoid out of tariff 
voltages by reducing the large voltage 
fluctuations caused by PV 

É Estimate any increased PV hosting capacity 
potential 

 

Secondary Objectives 

É Measure VVO/CVR benefits for Energy Savings 

É Estimate economic benefits 

ENGO Pole Unit 

ENGO Installation  
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Pilot Deployment 

Substation 

Name 

Type of 

Circuits 

Connected 

Feeder Names 
Length 

(miles) 
Peak MW 

Average 

MW 

Installed 

PV  (MW) 

# of Cap 

Bank 

# of Line 

Voltage 

Regulator 

Sub A 
Residential 

Feeder 

F1 3.3 3.38 1.74 2.15 0 0 

F2 1.8 3.19 1.88 2.15 0 0 

Selected Area: Lanikai / Kailua 

Lanikai/Kailua 

12.47kV Keolu substation 

�‡ Day Time Peak Load: 
пΦтa² Χ рΦтa²  

�‡ Night Time Peak Load: 
6.7 MW  

�‡ PV Generation: 4.3 MW 

�‡ LTC/LDC Control  
(SP=120V, R=6,X=6) 

ENGO unit deployment  
location map 

F2 Circuit 
54 ENGO Units 

F1 Circuit 
7 ENGO Units 

Substation A: Feeder Model 


